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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the polarizable electrode for 

electric double layer capacitors, and the electrode. 

[0002] 

[Description of the Prior Art]the present and an electric double layer capacitor - if it puts in another way, in 
the field of various kinds [ capacitor / shape / the / sheet shaped ], the application development is performed 
actively. In particular, drastic reduction of the amount of the fossil fuel used by a car is called for from the 
environmental problem and the resources problem, and what is called a hybrid car that can reduce the 
amount of the fossil fuel used according to concomitant use with a fossil fuel and the electrical and electric 
equipment is capturing the spotlight as one of the policies of this reduction. In this field, much more high- 
power-density-ization of the high-power-density type electric double layer capacitor is called for. On the 
other hand, the use as what is called a backup power supply of a personal computer or various electronic 
equipment is also increasing. In this field, although the high-energy-density type electric double layer 
capacitor is used, much more high-energy-density-ization is called for. 

[0003]The method given in JP, 7-441 27, B is known as the method of the miniaturization of an electric double 
layer capacitor, especially thin-film-izing of capacitor cells. Volume is made as small as possible and the 
method given in JP, 7-1 0531 6,B is known as a method of manufacturing the polarizable electrode for electric 
double layer capacitors with a high mechanical strength. After preforming the kneaded material of a fluoro- 
resin and a fluid lubrication agent in the end of carbon powder at a sheet shaped in the case of the former, it 
is the method of removing a fluid lubrication agent to the whole quantity or the specified quantity, carrying 
out ****** pressure of this thing, and manufacturing the filmy polarizable electrode for electric double layer 
capacitors. After fabricating the admixture of a fluoro-resin and a fluid lubrication agent in the end of carbon 
powder at a sheet shaped in the case of the latter, it is the method of removing a fluid lubrication agent, 
carrying out stretching treatment of this thing, and manufacturing the filmy polarizable electrode for electric 
double layer capacitors. 

[0004] However, in these methods, since it is necessary to remove most quantity of liquid lubricant, it cannot 
be said as the method for which it was not much industrially suitable from a process being complicated. 
When removal of liquid lubricant is imperfect, it remains in the fine pores of activated carbon, the situation of 
it becoming impossible for at least the part of the fine pores of activated carbon to use effectively for the 
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reason occurs, and there is a fault that the performance of the polarizable electrode for electric double layer 

capacitors falls. 

[0005] 

[Problem(s) to be Solved by the lnvention]This invention did not need the process for removal of liquid 
lubricant substantially, and in the Prior art, since removal of a perfect fluid wetting agent was difficult, 
effective use of some fine pores of activated carbon might be barred with the liquid lubricant which remains 
unescapable, but. It is going to provide the method of manufacturing the polarizable electrode for electric 
double layer capacitors without such a thing by a simpler method. 
[0006] 

[Means for Solving the Problem]This invention persons receive activated carbon 100 weight section, as a 
result of examining many things, in order to solve above-mentioned SUBJECT, Kneaded material kneaded 
while applying shearing force to admixture produced by mixing one to carbon black 20 weight section and 
one to fluoro-resin 15 weight section is put between a sheet shaped holding material, A primary Plastic solid 
which acquired a primary Plastic solid through a roller and obtained this thing in this way is ****(ed) to 
predetermined thickness, it finds out that above-mentioned SUBJECT is solvable by manufacturing a 
polarizable electrode for electric double layer capacitors which has thickness and density of a request, and 
this invention is completed. 
[0007] 

[Embodiment of the lnvention]The polarizable electrode for electric double layer capacitors concerning this 
invention is a sheet-shaped molded product which has the structure where the carbon powder which 
consists of activated carbon and carbon black by fluoro-resin textiles, such as polytetrafluoroethylene (it may 
be called PTFE below) by which minuteness making was carried out, was caught, as shown in drawing 1 . 
[0008]ln this invention, to activated carbon 100 weight section, one to carbon black 20 weight section, The 
kneaded material kneaded while applying shearing force to the admixture produced by mixing one to fluoro- 
resin 15 weight section, Whether an adhesive property is shown substantially [ kneaded material ] Or an 
adhesive low thing, For example, it puts between sheet shaped holding materials, such as aluminum, and 
the polarizable electrode for electric double layer capacitors which has the thickness and density of a 
request is manufactured by ****(ing) the primary Plastic solid which acquired the primary Plastic solid 
through the roller and obtained this thing in this way to predetermined thickness. 
[0009]The kneaded material which consists of the above-mentioned presentation does not show 

3 

adhesiveness, but its bulk density is low, and appearance volume consists of a wafer group below 2 cm , 
When fabricating this kneaded material to a primary Plastic solid through a roller, it is difficult continuation 
and to obtain stably as a primary Plastic solid which is hard to produce binding between the kneaded 
material ****(ed) with the roller, and has a settlement. Then, by arranging the wafer of this kneaded material 
uniformly and ****(ing) it between the sheet shaped holding materials of two sheets, in this invention, Density 

3 

with a settlement can acquire easily 0.4-0.7g/cm and the primary Plastic solid of 30 or more kPa of tensile 
strength by binding by the microfilament-ized fluoro-resin which was formed of the duplication and the ** 
pressure by **** of each kneaded material wafers, for example, PTFE etc. The manufacturing method of the 
polarizable electrode for electric double layer capacitors concerning this invention, Since it is not necessary 
to add liquid lubricant and to manufacture ******** admixture like the method currently indicated by JP,7- 
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10316,B, The influence on the polarizable electrode by the residual liquid lubricant which did not need the 
process of removing liquid lubricant in a process since then for the real target, and was not able to be 
removed by the process can also be prevented. 

[0010]Aprotic volatile fluid is used to activated carbon 100 weight section as a wetting agent at the time of 
kneading of the above-mentioned material suitably for the preventing scattering of the fluoro-resin used as 
the carbon powder which consists of one to carbon black 20 weight section, and a binder. Therefore, aprotic 
volatile fluid has good wettability with the above-mentioned carbon powder or a binder, and even if it can 
moreover transpire at the time of kneading and a part remains, the volatile nonprotic solvent which does not 
spoil the electrical performance of a polarizable electrode, for example, acetonitrile etc., will be preferred 
[ volatile fluid ]. 20 or less weight sections are still more preferably preferred [ the amount of the aprotic 
volatile fluid used ] 50 or less weight sections preferably 100 or less weight sections to carbon powder 100 
weight section. 

[001 1]As carbon powder, the mixture which consists of one to carbon black 20 weight section is suitably 
used to activated carbon 100 weight section. Activated carbon adsorbs the anion and cation which exist in 
an electrolysis solution, forms an electric double layer, and acts for accumulation of electricity, and carbon 
black raises the electrical conductivity of activated carbon and activated carbon, and a charge collector. 
Therefore, in the improvement in an energy density of per [ in a polarizable electrode ] unit area, the mixing 
ratio of activated carbon plays an important role, and the mixing ratio of carbon black influences internal 
resistance, and contributes to the improvement in power density. The carbon powder used in this invention 
contains one to carbon black 20 weight section to activated carbon 100 weight section. Even if it exceeds 20 
weight sections, since the mixing ratio of the activated carbon which is hardly reduced but is conversely 
occupied in unit volume decreases and an energy density falls, resistance of a capacitor is not preferred. 
The mixing ratio of carbon black should be adjusted according to the purpose of using a polarizable 
electrode. For example, as an object [ like / for stationary energy storage ] for high energy density, about 8- 
20 weight sections are preferred [ the mixing ratio of carbon black ] to activated carbon 100 weight section 
as an object [ like / to activated carbon 100 weight section / one to 10 weight section, and for 
electromobiles ] for high power density. 

[0012]As a fluoro-resin which is a binder, the thing of a statement can use it for JP,7-44127,B conveniently, 
for example. That is, polytetrafluoroethylene, an ethylene-tetrafluoroethylene copolymer, an ethylene- 
chlorotrifluoroethylene copolymer, a vinylidene fluoride copolymer, a tetrafluoroethylene perphloro alkylene 
vinyl ether copolymer, etc. are mentioned. In particular, polytetrafluoroethylene is suitably used from a 
chemically stable thing. The mixing ratio of a fluoro-resin is three to 10 weight section more preferably one to 
15 weight section to activated carbon 100 weight section. In less than one weight section, it is difficult to 
perform stabilized **** where has a settlement and tensile strength could not acquire the primary Plastic 
solid of 50 or more kPa. since the rate of internal resistance increasing, and carbon powder boiling with a 
sufficient unit area, and occupying relatively and also will fall when it is used exceeding 15 weight sections, it 
is not desirable. 

[0013]The manufacturing method of the polarizable electrode for electric double layer capacitors concerning 
this invention consists of the following processes. First, a binder, i.e., the transition temperature of a fluoro- 
resin, for example, the case of PTFE, fully mixes the carbon powder and the binder which added and 
prepared one to carbon black 20 weight section below 20 ** to activated carbon 100 weight section of the 
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specified quantity. Heating at not less than 40 more ** 120 ** or less, after mixing, it kneads applying 
shearing force and fully mixes. The fluoro-resin which is a binder should just be the temperature which 
shows sufficient mobility, and does not have to make an elevated temperature temperature in the case of 
this kneading in vain. Even if high, about 120 ** is enough. It is enough, if each material is mixed uniformly 
enough and it deals also in the shearing force to apply. A fluid wetting agent may be added for the 
preventing scattering of material in this case. By kneading operation, the fluoro-resin which is a binder 
becomes microfilament-like, and binds mutually, and the wafer whose appearance volume with low bulk 

3 3 

density is a 0.01cm -2 cm grade is obtained. 

[0014]An adhesive property is not shown substantially, or this kneaded material is put between a sheet 
shaped adhesive low holding material, for example, the aluminium sheet whose thickness is about 20 
micrometers - 50 micrometers, and a primary Plastic solid is acquired for this thing through a roller. It faces 
acquiring a primary Plastic solid, direction is changed if needed, putting roller credit between a holding 
material, and it repeats several times until the thickness of a Plastic solid is set to about 2.0 mm. the fluoro- 
resin which became microfilament-like is further extended by this operation - more - the increase of 
intensity - carbon powder is fixed more firmly - things -- ** The sheet for the polarizable electrodes for 
electric double layer capacitors made into the purpose is obtained by ****(ing) the primary Plastic solid 
acquired in this way until a sheet-shaped supporter becomes nothing desired thickness, for example, about 
0.5 mm, through **** means, such as a **** roller. The polarizable electrode for electric double layer 
capacitors made into the purpose can be obtained by cutting out this sheet in a desired size at the last. 
[001 5] It has the structure which consists of the end of carbon powder it was caught and fixed with the 

3 

microfilament-ized fluoro-resin about another side of this invention in this way, and 0.5-0.8g/cm and the 
polarizable electrode for electric double layer capacitors of 50 or more kPa of tensile strength are obtained 
for density. 
[0016] 

[Exam pie] Next, although this invention is explained in more detail using an example, this invention is not 
restricted to these examples. The performance of the polarizable electrode for electric double layer 
capacitors was evaluated from the method shown below. Electric double layer capacitor cells as shown in 
drawing 2 using the polarizable electrode for electric double layer capacitors are produced. The 19-mm 
polarizable electrodes 1 and 2 in diameter which pierced the molded product adjusted to a thickness of 0.5 
mm disc-like, and produced it namely, via the separator 3 made from cellulose, It puts with the collectors 4 
and 5 made from aluminum, and inserts in the outer container 6 made from PTEF, and further, with the caps 
7 and 8 made from brass, caulking obturation is carried out and the opening is produced. The collecting 
terminals 9 and 10 made from stainless steel are arranged on these caps 7 and 8 made from brass. On the 
occasion of caulking obturation, the polarizable electrodes 1 and 2 and the separator 3 are enough 
impregnated with the propylene carbonate solution of the 1 mol/l. Howe tetraethylammonium fluoridation. 
Thus, after charge, constant potential charge is performed for about 20 minutes by 3.0V, voltage between 
terminals is constant-******(ed) at 5 mA after that until the voltage between terminals amounts the produced 
electric double layer capacitor cells to 3.0V in 10-mA constant current, quantity of electricity until the voltage 
between terminals at the time of discharge results in 0V is measured, and capacity is computed. 
[0017](Example 1), heating at not less than 40 **, after mixing 0.5 g of polytetrafluoroethylene with the 
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carbon powder which consists of activated carbon of 10.0 g, and 1 .2 g of carbon black over about 1 hour at 
19 **. Applying shearing force, it kneaded about 20 minute in the mortar, and on the aluminium sheet about 
30 micrometers thick, the obtained kneaded material was opened as uniformly as possible, and was covered 
and put with the aluminium sheet of the still more nearly same thickness, and the primary Plastic solid about 
2 mm thick was acquired by letting a roller pass. Subsequently, the sheet about 0.5 mm thick was obtained 
by ****(ing) with a roller etc. the primary Plastic solid acquired in this way 5 times. By judging in a desired 
size what was obtained in this way, the polarizable electrode for electric double layer capacitors made into 
the purpose was obtained. The electron microscope photograph of the section of this thing is shown in 
drawing 1 . When the capacity of this electrode was measured with the described method, it suited within the 

3 

limits of the level considered as a request by 15.3 F/cm per electrode unit volume of the sum total of 
positive/negative two electrodes. 

[0018](Example 2) At the time of kneading in a mortar, except having added 0.8g of acetonitrile as a wetting 
agent, it manufactured like Example 1 and the polarizable electrode for electric double layer capacitors was 
obtained. When the capacity of this electrode was measured with the described method, it suited within the 

3 

limits of the level considered as a request by 15.1 F/cm per electrode unit volume of the sum total of 
positive/negative two electrodes. 

[0019](Comparative example 1) After 8.0g's having added to the carbon powder and 0.5 g of 
polytetrafluoroethylene which consist of activated carbon of 10.0 g, and 1.2 g of carbon black, mixing water 
with them as a fluid wetting agent and obtaining ******** admixture, the sheet about 0.5 mm thick was 
manufactured with roll Nobu pressure. Put in this sheet in the oven which carried out the temperature control 
to 150 **, and made water evaporate, it was made to remove, and the polarizable electrode for electric 
double layer capacitors was obtained. When the capacity of the obtained polarizable electrode for electric 

3 

double layer capacitors was measured with the described method, it was 12.1 F/cm with the sufficient 
electrode unit volume of the sum total of positive/negative two electrodes, and was clearly lower than the 
level considered as a request. 
[0020] 

[Effect of the lnvention]According to the manufacturing method of the polarizable electrode for electric 
double layer capacitors concerning this invention, the polarizable electrode for highly efficient electric double 
layer capacitors can be manufactured, without removal using the difficult fluid wetting agent conventionally. 
That is, according to the manufacturing method concerning this invention, the more highly efficient 
polarizable electrode for electric double layer capacitors can be manufactured by the method simplified 
more. 



[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a process for removing liquid lubricant by kneading activated 
charcoal by means of adding shear force to a mixed object where the carbon black of a specified rate and 
the fluororesin of the specified rate are mixed, inserting it into a sheet-like holding member, and rolling a 
primary molding obtained through a roller. 

SOLUTION: Activated charcoal 100 weight part is kneaded by adding shear force to a mixed object where 
carbon black 1-20 weight part and fluororesin 1-15 weight part are mixed. The mixed object is inserted 
into a sheet-like holding member which does not substantially show adhesion property with the mixed 
object or whose adhesion property is low. Then, the mixed object is made to pass through a roller and a 
primary molding is obtained. The primary molding is rolled to prescribed thickness and a polarizable 
electrode for electric double layer capacitor, which has desired thickness and density is obtained. Since it 
is not necessary to add liquid lubricant and to manufacture consistent mixed object with such 
constitution, a process for removing liquid lubricant is not required. 
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